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[57] ABSTRACT 

An image communicatioii apparatus, which stores 
image data in a first memory, and transfers the image 
data from the first memory to a detachable external 
storage medium, iixcludes a detection unit for detecting 
an insertion/detachment state of the external storage 
medium, a transfer unit for transferring image data in 
the external storage medium to the first memory upon 
insertion of the external storage medium, and a delete 
unit for deleting the same image data stored in the first 
memory as the image data stored in the external storage 
medium upon detachment of the external storage me- 
dium. 
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FIG. 3 
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FIG. 4 
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that stored in the external storage medium upon detach- 

IMAGE COMMUNICATION APPAR4TUS ment of the external storage medium. 

Other objects of the present invention will become 

BACKGROUND OF THE INVENTION apparent from the following detailed description of the 

1. Field of the Invention ^ preferred embodiments taken in conjunction with the 
The present invention relates to an image communi- accompanying drawings. 

, cation apparatus, which has a detachable external stor- DESCRIPTION OF THE DRAWINGS 
^ age medium, and stores miage data m external storage 

medium. FIG. 1 is a block diagram showing an arrangement of 

2. Related Background Art '° a facsimile apparatus according to an embodiment of 
In a conventional facsimile apparatus, a semiconduc- the present invention; 

tor memory is known as a storage medium for storing FIG. 2 shows a memory map of this embodiment; 

image data; Recently, as storage media which can hold FIG. 3 is a flow chart showing storage processing to 

data while a power supply Is OFF, a hard disk, a floppy an image memory 30 in this embodiment; 

disk (to be referred to as an FD hereinafter), and the like FIG. 4 is a flow chart showing transfer processing 

are used. from the image memory 30 to an FD 20 in this embodi- 

Of these storage media, when a low-speed storage ment; 
medium such as an FD is used, image data is temporar- FIG. 5 is a flow chart showing detachment process- 
ily stored in a high-speed storage medium (first storage ing of the FD 20 in this embodiment; and 
medium) such as a D-RAM, and the stored image data 20 pjQ ^ -^^ chart showing insertion processing of 
is then transferred to a low-speed storage medium (sec- the FD 20 in this embodiment, 
ond storage medium) such as an FD, so that the process- 
ing speed of the overall system is not decreased. DETAILED DESCRIPTION OF THE 

After the image data is transferred, the D-RAM holds PREFERRED EMBODIMENT 

the image data. When the image data is used, it can be 25 preferred embodiment of the present invention 

directly read out from the high-speed D-RAM. More ^ described in detail hereinafter with reference to 

specifically, the FD serves as a back-up medium for the accompanying drawings. 

p-RAM. which is used when image data stored in the ^ ^ ^ock diagram showing an arrangement of 

first storage medium is lost due to, e.g., an OFF opera- ^ ^^^^^^ apparatus according to an embodiment of 
tioo of the power supply. ^ , . . ^ /%he present invention. 

In the pnor art^ however, a deteched FD is mserted ^^^^ ^ ^ controller 1 controls the operation 

m another facsimle apparatus, so ±at nnage data stored apparatus, and comprises a microproces- 

m the mserted FD can be transmitted, prmted out, and t>/^\^ i t> ax* j 

o« A* e^T«<. *irr.^ ^-.r^r^^ oJ™l i^^c^ ^Lf^ ^or, & prograffi memory ROM, a work area RAM, and 

so on. At the same time, smce the same image data , ... 

held in the D-RAM in the original facsimile apparatus, 35 . . . 

the image data can be transmitted, printed out, and so 2^compnses a CCD miage sensor, an ongi- 

nal feed mechanism, and the like. 

in this manner, since the D-RAM and the FD store ^ recorder 3 comprises a thermal printer, an ink-jet 

the same image data, and since the FD is detachable, Prmt'^^' ^ l^ser printer, or the like, 

image access operations such as a transmission opera- 40 ^ commumcation controller 4 comprises a modem, 

tion, a print-out operation, and the like undesirably ^n NCU (network control unit), and the like, 

overiap each other. ^ console unit 5 comprises, e.g., a keyboard. 

As appUcations associated with an image communica- ^ display 6 comprises, e,g., an LCD. 

tion apparatus which stores image data in a detachable A floppy disk (FD) driver 10 is connected to the main 

storage medium such as an FD, U.S. Pat. Nos. 45 controller 1. 

4,827.349, 4,910,785, and 4,900,902, and U.S. patent A floppy disk (FD) 20 is detachable from the FD 

application Ser. Nos. 07/269,733, 07/446,479, driver 10. 

07/707,034, and 07/615,149 are known. An image data storage memory (to be referred to as 

However, applications that can solve the above-men- ^ image memory hereinafter) 30 such as a D-RAM is' 

tioned problems have not been proposed yet. 50 coimected to the main controller 1. 

An image management data storage memory (to be 
SUMMARY OF THE INVENTION referred to as a management data memory hereinafter) 
It is an object of the present invention to improve an 40 such as an S-RAM is connected to the main control- 
image communication apparatus in consideration of the l^r 1, 

above-mentioned problems. 55 A control data storage memory 50 such as an S-RAM 

It is another object of the present invention to pro- is also connected to the main controller 1. 

vide an image communication apparatus, which can FIG. 2 shows the relationship among the memories in 

efficiently use a memory by deleting the same image this embodiment, 

data stored in the memory of the apparatus as that The image memory 30 is a storage medium for storing 
stored in an external storage medium while the detach- 60 image data 31, and is an example of the first storage 
able external storage medium is detached. mediimi. The image memory 30 is constituted a plural- 
It is still another object of the present invention to ity of main blocks (records) each having a predeter- 
providc an image communication apparatus, which can mined size, and each main block is constituted by a 
improve use efficiency of a memory by transferring plurality of sub-blocks each having a predetermined 
image data stored in a detachable external storage me- 65 size. The first page of image data of one communication 
dium to the memory of the apparatus upon insertion of (=fi]e) is stored from the beginning (from the beginning 
the external storage medium, and by deleting the same of sub-block number 0) of the main block, and each page 
image data stored in the memory of the apparatus as in the file is stored from the beginning of a correspond- 
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ing sub-block. Data transfer with the FD 20 is per- output, and the like or when the FD 20 itself is changed 

formed in units of sub-blocks. due to insertion or detachment of the FD 20. 

The management data memory 40 is a storage me- The number 54 of transfer sub-blocks is the number of 

dium for storing image management data 41 for manag- sub-blocks of the image data 31, which is being stored in 

ing the image data 31. The image management data 41 5 the image memory 30, and is to be transferred to the FD 

includes file management data 45 for managing files, a 20. The number 54 of transfer sub-blocks is increased 

record chain 46 for managing the records in the image every time the sub-block is renewed, while the image 

memory 30, and the like. data 31 is being stored in the image memory 30. More 

The file management data 45 stores page data such as specifically, the number 54 of transfer sub-blocks indi- 

a use state of a file in the image memory 30 or the FD 10 cates the number of sub-blocks which store the image 

20, the storage start and end positions of pages in the file data 31, which is being stored. 

(block numbers in the image memory 30 or FAT num- The volume label 55 of the mounted FD stores the 

bcrs in the FD 20), and the like, a name (to be referred volume label of the mounted FD 20. This label is re- 

to as a volume label hereinafter) assigned to the FD 20 newed when the FD 20 is inserted, 
which stores the corresponding image data, a file name The operation of this embodiment will be described 

in the FD 20, and the like, below. 

The record chain 46 stores the use states of the re- FIG. 3 is a flow chart showing storage processing of 

cords, the presence/absence of the next record, the next the image data 31 for one file in the image memory 30 in 

record number, and the like in correspondence with the this embodiment. 

records in the image memory 30. In FIG. 3, the file management data 45 is referred to 
The FD 20 is a storage medium for storing FD image check the presence/absence of available file manage- 
data 21, and FD file management data 22 for managing ment data (S3-1). If NO in step S3-1, the processing is 
the FD image data 21, and is an example of the second terminated with an error; otherwise, the record chain 46 
storage medium. Note that an area for storing the FD is referred to check the presence/absence of an avail- 
file management data 22 is assured in advance in the FD able record (S3-2). If NO in step S3-2, it is determined 
20 independently of an area for storing the FD image that the image memory 30 overflows; otherwise, the 
data 21. The FD file management data 22 is renewed on leading address of the record is set in the image data 
the basis of the file management data 45 every time the address pointer 52. In addition, various values such as 
content of the FD 20 is renewed. storage start position in the file management data 45, 
The FD driver 10 has an FD detect sensor 10s for the use state of the corresponding record in the record 
detecting the insertion/detachment state of the FD 20, chain 46, and the like are set in the image management 
and generating an FD detect signal. The main control- data 41 (S3-3). 

ler 1 discriminates the insertion/detachment state of the When the storage operation (for one record) of the 

FD 20 on the basis of the FD detect signal from the FD 35 image data 31 is started (S3-4), the image data address 

detect sensor IDs. pointer 52 is renewed as the storage operation pro- 

The control data storage memory 50 is a memory for gresses, and the number 54 of transfer sub-blocks is also 

storing a transfer pointer 51, an image data address renewed every time the sub-block is renewed. It is 

pointer 52, the number 53 of storable sub-blocks, the checked if the number 54 of transfer sub-blocks exceeds 

number 54 of transfer sub-blocks, and a volume label 55 the number 53 of storable sub-blocks (S3-S). If NO in 

of a mounted FD. step S3-5, it is checked if the current record which is 

The transfer pointer 51 is used when data is trans- being subjected to the storage operation is filled with 

ferred from the image memory 30 to the FD 20. The storage data (S3-6). If YES in step S3-6, the flow returns 

pointer 51 indicates a sub-block which is being trans- to step S3-2, and if the next record is present, the record 

ferred or waits for transfeii and is renewed to indicate 45 chain 46 is renewed (S3-3). If NO in step S3-6, it is 

the next sub-block upon completion of the transfer of checked if an original for one page is ended (S3-7). If 

the corresponding sub-block, NO in step S3-7, the flow returns to step S3-5 to con- 

Thc image data address pointer 52 indicates an ad- tinue the storage operation. If YES in step S3-7, the 

dress next to the end address of the image data 31, presence/absence of the next original is checked (S3-8). 

which is being stored m the image memory 30, i.e., an 50 If YES in step S3-8, the flow returns to step S3-3, and 

address at which the image data 31 is to be stored next. page data in the file management data 45 is renewed. If 

Dummy data is stored in this pointer in a state other NO in step S3-8, an effective flag on the image memory, 

than the storage operation. the storage end position, and the like in the file manage- 

The nimiber 53 of storable sub-blocks is a value ob- ment data 45 are set to determine the image manage- 

tained by dividing, with the sub-block size, an available 55 ment data 41 (S3-9), and the storage processing is nor- 

(imused) area of the area in the FD 20, which area can mally ended. A value obtained by subtracting the num- 

be used for storing the FD image data 21 (as described ber 54 of transfer sub-blocks from the number 53 of 

above, the area for storing the FD file management data storable sub-blocks is set in the number 53 of storable 

22 is excluded in advance). For example, in the case of sub-blocks, and the number 54 of transfer sub-blocks is 

an FD having the MS-DOS ® format as one of opcrat- 60 cleared. 

ing systems, the number of storable sub-blocks is calcu- , In, e.g., a G3 reception mode, whether or not an 
latcd by a file allocation table (FAT) as a management original for one page is ended is determined in step S3-7 
data section. The FAT divides the storage area of the by checking if an RTC (return to control) in the CX^ITT 
FD 20 into blocks each having a given unit size, and recommendation T.4 is received. If the RTC is re- 
stores the use states of the xmit blocks and the next unit 6S ceived, it is determined that the original for one page is 
block number. The number 53 of storable sub-blocks is ended. The presence/absence of the next original is 
renewed when the content of the FD 20 is changed due determined in step S3-8 by checking if an EOP signal of 
to substitution reception, substitution reception image post-message command signals in the CCITT recom- 
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mendation T.30 is received. If the EOF signal is re- 
ceived, it is determined that the next original is absent. 

If it is determined in step S3-2 that there is no avail- 
able record, and the image memory 30 overflows, and if 
it is determined in step S3-5 that the number 54 of trans- 5 
fer sub-blocks exceeds the number 53 of storable sub- 
blocks, the stored image data 31 is deleted on the basis 
of the file management data 45 and the record chain 46 
(S3- 10). Thereafter, the corresponding file management 
data 45 and the record chain 46 are released (S3-11), and 10 
the number 54 of transfer sub-blocks is cleared, thus 
terminating the processing with an error. In, e.g., a 
substitution reception mode, a communication is imme- 
diately terminated with an error. 

FIG. 4 is a flow chart showing transfer processing of 15 
image data for one file from the image memory 30 to the 
PD 20 in this embodiment. 

The leading sub-block of the leading record of a file 
to be transferred is set in the transfer pointer 51 (S4-1). 
If the sub-block indicated by the transfer pointer 51 is 20 
transferable (S4-2), the image data 31 is transferred from 
the image memory 30 to the FD 20 in units of blocks 
(S4-3). It is determined in step S4-2 that the sub-block is 
transferable when the image data address pointer 52 is 
dummy data indicating that the storage operation is not 25 
performed, or when no image data address pointer 52 is 
present in the sub-block indicated by the transfer 
pointer 51. 

After the sub-block is transferred, it is checked if the 
image data 31 to be transferred is ended (S4-4). This 30 
checking operation is attained by discriminating if the 
end record and the end sub-block, which are indicated 
by the fde management data 45 and the record chain 46 
and store the image data 31, coincide with the currently 
transferred sub-block. If NO in step S4-4, it is checked 35 
if all the data for one record are transferred (S4-5). This 
checking operation is attained by discriminating if the 
currently transferred sub-block is the end sub-block in 
the record. If YES in step S4-5, the record chain 46 is 
referred to renew a record to the next record (S4-6), 40 
and the flow returns to step S4-1. In step S4-1, the lead- 
ing sub-block of the renewed record is set in the transfer 
pointer 51. If data remains in the record, the flow re- 
turns to step S4-1 to renew the transfer pointer 51. 

If it is determined in step S44 that the image data 31 45 
to be transferred is not ended, an effective flag on the 
FD, the volume label of the FD 20, a file name, and the 
like in the file management data 45 are set, and the 
control waits until the image management data 41 is 
determined (S4-7). If the image management data 41 is 50 
determined, the file management data 22 in the FD 20 is 
renewed on the basis of the file management data 45 
(S4-8), and the transfer processing of the image data 31 
is ended. 

Note that the storage processing shown in FIG. 3 and 55 
the transfer processing shown in FIG. 4 arc different 
tasks, and these tasks can operate independently or 
simultaneously. 

In this manner, the image data 31 and the image man- 
agement data 41 are held without being deleted after 60 
they are transferred to the FD 20. When an image is 
output in, e.g., a substitution reception image print-out 
mode, the image data 31 is output based on the file 
management data 45 and the record chain 46. For this 
reason, high-speed processing can be performed as com- 65 
pared to a case wherein the FD image data 21 is output. 

In this embodiment, processing for deleting image 
data in the image memory 30 and the FD 20 in, e.g., a 



substitution reception image output mode will be de- 
scribed below. 

The file name of a file to be deleted in the FD 20, 
which file name is stored in the file management data 
45, is stored in the control data storage memory 50. The 
image data 31 is deleted on the basis of the image man- 
agement data 41, and thereafter, the image management 
data 41 is released. The FD file management data 22 is 
renewed on the basis of the file management data 45, 
and the FD image data 21 is deleted on the basis of the 
file name stored previously. Fmally, the number of 
sub-hlocks of the deleted FD image data 21 is added to 
the number 53 of storable sub-blocks, thus ending the 
delete processing. 

FIG. 5 is a flow chart showing processing when the 
FD 20 is detached in this embodiment 

When it is determined based on the FD detect signal 
from the FD detector sensor 10s that the FD 20 is de- 
tached, the leading file management data is read from 
the file management data 45 (SS-1). It is then checked if 
the image data 31 of the corresponding file management 
data (to be referred to as corresponding file data herein- 
after) has been transferred to the detached FD 20 
(SS-2). It is detennined that the image data has been 
transferred to the detached FD 20 when the effective 
flag on the FD of the corresponding file data is set, and 
the FD volume label stored in the corresponding file 
data coincides with the volume label 55 of the mounted 
FD. Only when it is determined that the image data has 
been transferred to the detached FD 20, the stored 
image data 31 is deleted on the basis of the correspond- 
ing file data and the record chain 46. Thereafter, the 
corresponding record chain 46 is released, and the file 
effective flag on the image memory 30 in the corre- 
sponding file data is cleared (S5-3). It is checked if the 
fUt management data 45 includes the next file manage- 
ment data (S5-4). If YES in step S5-4, the next file man- 
agement data is read (S5-5), and the flow returns to step 
S5-2. However, if NO in step S5-4, the number 53 of 
storable sub-blocks is cleared to zero (S5-6), and the 
detachment processing is ended. 

FIG. 6 is a flow chart showing processing when the 
FD 20 is inserted in this embodiment. Assume that the 
inserted FD 20 is formatted in a data read/write enable 
state. 

When it is determined based on the FD detect signal 
from the FD detector sensor 10s that the FD 20 is in- 
serted, a non-transfer flag in the control data storage 
memory 50 is set, and the volume label of the inserted 
FD 20 is stored in the volume label 55 of the mounted 
FD (S6-1). The presence/absence of the FD file man- 
agement data 22 is checked (86-2). If NO in step S6-2, 
the flow advances to step S6-11; otherwise, the leading 
FD file management data is read from the FD file man- 
agement data 22 (36-3). It is then checked if the FD ^ 
image data 21 of the FD fUe management data (to be 
referred to as corresponding FD file data hereinafter) is/ 
present in the inserted FD 20 (S6-4). It is determined / 
that the FD image data is present in the inserted FD 20 . 
when the effective flag on the FD in the corresponding / 
FD file data is set, and the FD volume label stored in 
the corresponding FD file data coincides with the vol- 
ume label 55 of the mounted FD. If NO in step S6-4. the 
flow advances to step S6-9. 

If YES in step S6-4, it is checked if file management 
data coinciding with the corresponding FD file data 21 / 
is present in the file management data 45 (S6-5). If YES 
in step S6-5, whether or not image data has already been 
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transferred is discriminated by checking if the fUe effec- 
tive flag on the image memory 30 in the file manage- 
ment data is set (S6-6). If NO in step S6-6, the flow 
advances to step S6-8; otherwise, the flow advances to 
step S6-10. If it is determined in step S6-5 that no coin- 5 
ciding file management data is present, the file manage- 
ment data 45 is referred to discriminate the presen- 
ce/absence of available file management data (S6-7). If 
YES in step S6-7, the flow advances to step S6-8; other- 
wise, the processing is terminated with a transfer error. 10 

In step S6-8, data transfer from the FD 20 to the 
image memory 30 is performed as follows. The FD 
image data 21 is sequentially read out on the basis of FD 
file management data 22 and the FAT data, is trans- 
ferred in units of sub-blocks, and is stored in the image 15 
memory 30. The data storage operation in the image 
memory 30 is performed in the same manner as in steps 
S3-2 to S3-9 in HG. 3. In this case, the number 54 of 
transfer sub-blocks is not renewed, and the checking 
operation in step S3-5 is not performed. In step S3-9, the 20 
effective flag on the FD is set as well as the file effective 
flag on the image memory 30 in the file management 
data 45. If it is determined that there is no available 



corresponding file management data may be deleted at 
the same time, and may be reconstructed when the FD 
is inserted. 

The present invention is not limited to the above- 
mentioned embodiment, and various modifications may 
be made. 

What is claimed is: 

1. An image communication apparatus, which stores 
image data in a first memory, and transfers the image 
data from the first memory to a detachable external 
storage medium, comprising: 

detection means for detecting an insertion/detach- 
ment state of said external storage medium; 

transfer means for transferring image data in said 
external storage medium to said first memory upon 
insertion of said external storage medium; and 

delete means for deleting the same image data stored 
in said first memory as the image data transferred 
from the first memory to said external storage me- 
dium upon detachment of said external storage 
medium. 

2. An apparatus according to claim 1, further com- 
prising a second memory for storing management data 
for managing the image data in said first memory, and 



record in step S3-2, and the image memory 30 over- 
flows, a transfer error is determined in step S6-9, and 25 wherein the image data is deleted according to the man- 
image data of the file is deleted (S6-13X thus terminating agement data stored in said second memory, 
the processing with the transfer error, 3. An apparatus according to claim 1, wherein re- 
If no transfer error is detected (S6-9), it is checked if ceived image data is stored in said furst memory, and 
the FD file management data 22 includes the next FD thereafter, the image data is transferred from said first 
file management data (S6-10). If YES in step S6-10, the 30 memory to said external storage medium. 



next FD file management data is read (S6-12), and the 
flow returns to step S6-4, However, if NO in step S6-10, 
the number 53 of storable sub-blocks is calculated by 
the FAT, and the calciilated number is set (S6-11). 
Then, the non-transfer flag is cleared, and the insertion 35 
processing is ended. 

If it is determined in step S6-7 that there is no avail- 
able file management data, and if it is determined in step 
S6-9 that the transfer error occurs, the processing is 
terminated with the transfer error while the non-trans- 40 
fer flag remains set. While the non-transfer flag is set, if 
available file management data or an available record is 
found after any processing, the processing in step S6-4 
and subsequent steps is performed for the non-trans- 
ferred flic. 

In the above-mentioned embodiment, an image stored 
in the FD 20 is a substitution reception image, but may 
be a memory transmission image. In this case, the end of 
an original for one page is discriminated in step S3-7 in 
FIG. 3 using, e.g., an original trailing end detection 50 
sensor, i.e., by checking if whether or not one original 
page is read. The presence/absence of the next original 
is discriminated in step S3-8 using, e.g., an original lead- 
ing end detection sensor. When the processing is termi- 
nated with an error, a message indicating that data can- 55 
not be stored is alarmed to an operator through the 
display 6. 

In the above-mentioned embodiment, when the FD 
20 is detached, all the image data transferred to the FD 
20 arc deleted. Alternatively, some image data such as 60 
only transmission images or reception images may be 
deleted. In this case, the step of checking whether or 
not image data is deleted is inserted between steps S5-2 
and S5-3 in FIG. 5. If the image data is deleted, the flow 
may advance to step S5-3; otherwise, the flow may 65 
advance to step S5-4. 

Only the image data 31 transferred to the FD 20 is 
deleted when the FD 20 is detached. In this case, the 



4. An apparatus according to claim 1, further com- 
prising: 

instruction means for issuing an instruction for delet- 
ing arbitrary image data in said external storage 
medium; and 

means for deleting the image data in said first mem- 
ory and the image data in said external storage 
medium according to the instruction from said 
instruction means. 

5. An apparatus according to claim 1, wherein said 
transfer means transfers some of image data stored in 
said external storage medium. 

6. An apparatus according to claim 1, wherein said 
delete means deletes some of image data stored in said 

45 external storage medium. 

7. An image communication apparatus comprising: 
means for generating image data; 
first memory means for storing the image data; 
a detachable external storage medium; 
transfer means for transferring the image data in said 

first memory means to said external storage me- 
dium^ and transferring image data in said external 
storage medium to said first memory means; 
detection means for detecting an insertion/detach- 
ment state of said external storage medium; and 
delete means for deleting the image data in said first 

memory means, 
wherein said transfer means transfers the image data 
in said external storage medium to said first mem- 
ory means upon insertion of said external storage 
medium, and 

said delete means deletes the same image data in said 
first memory means as the image data transferred 
from the first memory to said external storage me- 
dium, upon detachment of said external storage 
medium. 

8. An apparatus according to claim 7, wherein said 
transfer means discriminates the presence/absence of 
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image data in said external storage medium upon inser- 
tion of said external storage medium, and transfers the 
image data in said external storage medium to said first 
memory means according to the discrimination result ^ 

9. An apparatus according to claim 7, further com- 
prising a second memory for storing management data 
for managing the image data in said first memory, and 
wherein the image data is deleted accorduig to the man- 
agement data stored in said second memory. 10 
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10 

10, An apparatus according to claim 7, further com- 
prising: 

instruction means for issuing an instruction for delet- 
ing arbitrary image data in said external storage 
medium; and 

means for deleting the image data m said first mem- 
ory and the image data in said external storage 
medixmi according to the instruction from said 
instruction means. 

* * * 4> * 
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